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(57)Abstract: 

PROBLEM TO BE SOLVED: To speedily and precisely 
detect a mobile object. 

SOLUTION: A change area extraction part 3 extracts 
luminance value change area based on a difference on a 
luminance value between an input picture and a 
background picture. A vote part 1 2 votes the weights of 
the respective points of a vote pattern (obtained by 
synthesizing a mobile object model) to a parameter space 
in accordance with pixels for the respective pixels in the 
luminance change area based on Hough transformation. A 
maximum point detection part 13 detects the maximum 
point of a vote frequency in the parameter space as a 
mobile object candidate point after voting. A model 
matching part 15 calculates a matching degree between the 
luminance value change areas around the mobile object 
candidate points and mobile object models and judges the 
presence or absence of a mobile object. A mobile object 
tracking part 5 tracks the detected mobile objects with 
time. 
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[0 0 5 3 ] Sfc, tt«fa»<0»«M**f t Jl'«:^fiJE^fc 

[0 0 5 4 ] $ 6tC. t©HSS©Jf2g. 1 iC «fc4a^ ^ftb 
{*-t ^KOfflflltClt; C fcl^^ll U -t&M^' £ - > K 

BBS'S" * <£ 5tC 0/c©r\ taaftfecc-j^y-^siatc?! 

ja**W < "TS C <b rt«T?S S £ £ *> fCf£8b ttfflf £©K 

[0 0 5.5 1 4*. c©?B»©je»i ■e«» mw<D&m 

^&/N'£->£^bMf^©S.&&^ ( c o n v o 1 u t 

ion) amc^tToT, «iMs»©ii^ja*«Bisi/"c. 
[0056] &tc. cvmnmm i r«. nmwmv 

[0057] 36ic comnmm 1 r«. mtmm 

JfitHg|53 Bffli £ A*H« £ ©S£Jg(ifi©M2:i+IIE L- 
©*§■£«: « WJRffiflfe-r- * ^- * 2 »ttCCi&K& I * 

w«c»K»^tt©a £ l> -cim or *> j: t». 

[0 0 5 8 ] 3 C©^)5S©^S 1 Ttt. S*$ffitK* 

* ^ ; b©H« tc *f JK-T 4 fi * «r fi« b T«:SI-» ^ * - > tc 
iSje-r-B J: 5 tc Ofc**. ffi*©»£WC*iK:l!K£Sft* 
4>©-C«4< . ^^^-/-"^©JfS^^^lSD/cffi^ 
fc^g?^ * - > CCgft^-r i> «fc 5 L/t 4> J: t»„ 50 
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[0 0 5 9 ] $ C©3BHS©J&» 1 TB. %>t&W* 

r^zsm.-r -a RK©sm* z s )v<d&±<d& t 

^9^-»SSIHI©S^ (x. y) a^SWfc^-rJWfiT 

•7 ^ - * ggra©S^«*BStCMil*s& 4 J: 5 KIT -5. 
[0 0 6 0 ] li^i^^^^-^pa©^!*© 
sio^rK:oi»T<)±aas©J: ^tciR3isnst>©'cw<c 

[0 0 6 1 ] $ 6fC, C©HSS©^SS 1 -t^l/V 

[0 0 6 2 ] 2 fc&t. C©HJS©^SS 1 ^Wlft31 
^5KfcWi««b#©iIBJ^ri*«:o(,»-ctti|*K:iaBes 

4»©-c«^ < . mi* &B#^ij«:^m3 tvfc^wi^© 
j: !>*■?•© i # Lyt»«rf**y*ji/©aatc» 

[0 06 3 ] mfM<DBm2 . H8 ttC©*"J3<WK«l©^ 
ffi2 (Cj:4^Wj<*^hB^g©fllES ; ?:^T7'P ■» *HT* 

&»«W»*f^*«ffl OT . SE^bfiHAfflltBfll 3 (c J; «3 Jill 

J: •j»S3nfc»»(*©SB»©lB«*^>^'u- h <!: 
L.rBi^A^gPHcj;4ia^ (A^lE^> *>e>lftUL. 
^EUKWtcfiMfc ?ti5 iS»© 5 % ©«Kfl@E<fc«««:» 

[ 0 0 6 4 ] 5|£«Mfci§B&8R5 AtCfcl^r, 2 1 »^S*{* 
^SSP4 J: 0 5 ti?cf?itH*©SP^ili#!f: A^H« 

2 2{i^0tH^n/c7->^W- h ; S:fBlf.T-S-?> 
2 3Bf>7'l — h-r- 

^-x-^2 2tcieit5nri,»5f->^"u- h iA^ii^ 

[0065 ] ttte. H8 tC*JW**©ffi©»fiSS53RtC-3 
^T«SIJ{i©m^HcJ:4t.© (SI ) £|5Urc#>5© 
r-€-©lftD§=&*0§-T4. 

[0066 ] XKtffK-3l>TR18t4. 0913:^*5© 

D-ft-hT^. m 1 O«A^3iffi0©— f'Jt^ncC 
»]Cr*»ffii§^b««©4J|ffliSliil«*7S-rHffiKffl^ 
S"C*S, 01 1 ttH*fe©^Jis 2 K *S W5f>Vl/- h 

v ^ ^> y^g^-r^'f ifflDsiis^^^-riiffit'jffl^Kr- 
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$>2>. 

[006 7 ] m&tf&WiZtiZ t Xr v V'S T 1 1 K*J 

-e*itt#mu *©®*£«*iB*£©ii*gEffl©£: <w 

mm) *au-rs. 10 
[0068] -xicz.r ? 7'sti 3 (c&n-r. 

sett s ti-c i*zmm&<o&3b&*7)v t mmmm 

[0 0 6 9 ] flt^f"^'ST 1 4&C*il^r, 

;u$Stf5A<Df->7-b-^tiiS&2 i ija^iih** 1 ^* 

©Sr&S&ttflMDWaiHtfl* ^ > 7 " ^- 1" £ * 

[0 0 7 0 ] ■tOtXfvT'ST 1 5Kiil>t, f->:7' 20 
U- hv??->^§P2 3». f>^-hr-^^-^ 
2 2 tC*sl^Tf2'tg3nTl^ ; &r->7"U- h tM.ffi<DA 

*m»t©«a[flK< t««tc*ns b /cgR^ t owe?- > ^ 
-rs. 

[0 0 7 1 ] COittfOf^^'U-h^'^^^i 
l*S (1) *>iC (2) (£<£££>©) *ift^Sn^„ -Ttt 30 

mm&^mmic. a^hhs*©-? wm&mmtm 

[0 0 7 2 ] -tUt. h^v?>^SP2 3 

©StfiE&a^rttffi"*-*. C©<fc5tC. -BM&Ltc 
[0 07 3 ] fcfc. Xfv ^STl 1 »^ST 1 

5 ©«HiiiBf3e©«f Mia w-ett *) 3fi b^f $ n a . 

[0074] J-2Lt©J: C©#S5S©?£J&2 (C <tn 

^m3nfc#fjj<*©a5^©iffifi! ; S:7->7"L'- f-^b 
rai«*> e>«6W u ^xia]fii»«c«6«s n&EH&© 5 %© 

> y u . ®mwzmwm ur iis&fr-r * <t 5 «c t- *© 
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[0 07 5 ] £/c, C©HJig©^Jis2 tc«fcft«. mhW 

<D&te*m?mmm.~c' $> a wmasu t«« ©awaiHfc 

- h tCfcaW*T-a*£ttfl^©HSfc»R#£Sft 

[0 07 6 ] c©HJfi©^S82 WRiOfft© 

[0077] i/c. t©jtifi©j|gJB2Tre. ^tflWttt 
aisp 3 ttW*sB^ i a^jh^ i ©iissfii©M*it^ l. r 

St>©-C«^c< . NFlfflWtcatt*A^Iffl«tl5l±©iWStf 

(o^'kttmoxu&me.iiwA^tAmu'ch^. ^© 

[0 07 8 ] $ htc, c©HSS©^2-c«, ^Sbft^ 
mSP 4 cc *» w 4 ^ffii^©lfem77 fcpg^ 3 in U I > . 

m&omm 1 tc*sw z&nfo&n&A a i rasitc or 4> 

[0 07 9] ^e.iC s C©HSfe©JgSg2-C». -r>7'U 

- 1- v ^ > ^©l^ic . A^lE^© 5 •fe©WJS«K'f b« 
J^©§P^if>7"b- hi^v-; f>^t?.J:^K:l-C 
WMSP^-i©®^ ; &leI®l-'Tl^^ > -e©f^t>0ic. » 

- % cc^2*ietf. $ a J; 5 L/ r i> J: i 

[0 08 0] 5U6©JBJ»3 • S 1 2«C©*W©?E»© 
?gflS3K:J:.5»»flE«Hiia8©«JSR«r^-r^'o » *H"C 
01 2{CJ3t»r. 2 6«»aiP»©ffia*<9E<tL.ft: 
^«bft©{4gccS'^i i rili^'=)^K)#©S|5^© 

J^r-r-S^>7*U- hfgHrS&rab*. ^c*j> 012(cfc 
W 4 -?-©{fe©l$tJ$;gfBfc:-^-C (i*JSft©J[^ 2 ic J; 5 4) 
© (08) i|5|«-p*4©r-?-©ttW«r«BS'r*. 
[0 08 1 ] ^CSb^KOtiTSftB^-r^. 0 1 3 CtHifc 
©^213 Cc J; S.»tttt*a*B©«W* tcoc>r SMB-i" ^ 

7D-f+-h^4. *-rc©*te©^j»3(c«t*« 

$W*^tB^S»^^^^'ST2 1 -^^-^ 7 - ST2 51C 
fcC^T. HSS©^2 KteC^S^f-f 7"ST1] 

•^•STl 5 (09) 4RlttUC«lfW*. 

[0 08 2] -?-lt7->7'b- hv 9 ?->^g|52 3B, 
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[0 0 8 3 ] -e<Df£f->7'U- b-?v 7->^SU2 3ttffl 

*. •etrxf ^"sT2 7ictei>t, f>7'u-n 

T, ^©A#H*jfo6»tt#te»Jt^*W#*#8KB 
OftU ^>7'U- hr- 2 2©^>7'U- h 

[0 0 8 4] U±.<OX 5(C c<DH*fe©?KSS3tcJ:ti 10 
^lft(*ii^S|55 AiCfcl^T. ;&lH]JWP$K:Jg'{St3ft-S 

U- hv?*>*LT£»tt©<MB*l*HJU tfifcBU/c 

S«rf*tc StJfcT * «#©«£«< HMtoS'frflUre » 
^C>T^©^ftb#©<ag£ffiIET£J:MCL<;te©-C\ -t 

wrf** jess tcsitt-r 4 c i *s-c * h 1 1 > 5 ab**w#e> n 

[0 0 8 5 ] &tc. C©3l*6©7&«3teJ:nK. Wfiffi 
^•[t;M^©fi'C^g4cS-^i^-CliiEL/^ai){*©{iiSlc 20 

7->yis- h©^{e#s»ttf*©tMw&©*fli#8» 

[0 0 8 6] fcte. c©il*i©ft$PJ3T-«^ftbf£©StH* 

ft. ^tt#*IEWK:jB»-rSC£#-CS&. /c«U * 
m<DB1& 3 ©J; 5 (c^ab^OilBlffiLS^tSiE-r 4 <fc 5 &C 

L/cl*^. ^©Jc^tcjcO^SlJ^^iEE^cilSfT^ 

££#-?££,, 

[0 0 8 7 ] £©3M6©7B!«3-Ctt. WJiiMfc© 

CfKWfilli** je»r-r 4 «fc 5 «C IT 6 J: l>„ 
[0 08 8] 3 C©3ett©JB*3T?«. XftflM 

ttll±JgU3tt, Wftiffi*£A#H»£©«Kffi©&*t1-* 40 

3ftsk©-e»st<. Bt^Wics^^A^ia^^©^ 
fgffi©^ * it© b r nmmm t««* m ta l. r *> 

*©J*£lCttWjftlIH»?*-- 2 WftCCi&Rfcl*. 

J: t > 0 . *t$rti©ili^#> 6 & &^pJt t" n y i> marcs. 

[0 0 8 9 ] 3 <E>CC, C©3aS©JB.«3T?«. ^MfcR. 

fl.su 4 {c*j w s^ffijtt©sfl^f£«#^p^ 3 ft 

SEtkO^tt 1 «C*iW*5»IlM*#£fl«4 A 50 
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[0 09 0] 3 6K. e©£Q6©j&S3-c«. r>7"U 
^©KHC . A^iS#© 5 % ©«BfflSWb«l 
fa1<©gU»£^>7'b" h££^? 9 L >i7*-T2.J:^icLr 

St//cfc©?:f>7b- h £ Ltf>7'U- h r-£-< 

[oo9i] mm<Dnm4 . m 1 4»c©*6gj©33s© 

H 1 4GC:fol^T, 6tt^lH©«Iift££4>«c»*3 
nfc1S^©A^iffl^^-oc»-rii^«K:jS»Sffi©^bfi© 

&««£jf8ffl$ <«SHBKMESr*«> -C*S. 
[0 09 2] W*^SU6 KteOT. 3 1 ttJffiXfttflS 
n*ffl»S[©A^H*icStj£T*W«»»K:*-5t»rii* 

stc«ttffl©K^ba©K«)-3**tt»u, -e©tf£-?s* 
Kg^T£«rf*©wfc*iii**K#jeu zomms 

BS»*^iL. W^iffl{^7 :r -t>^-^2©wmilift*M 

^2{C«t-Sfc© (IH1. E18) £|5lit-C*5©-C. •£© 
[0 09 3] ^{CSb^iC-3t,i-ClftBJ-r-5o S 1 5 

m&tfltii&EiZX?- v 7 - ST3 7^ST3 3(C 

fcC^T|Wg©^SS2tCte^^X^v7"ST 1 l-^ff 

7'sti3 09) tmmitnftis. ^f-^sT3 4 

[0 09 4] f i/t^f-77'ST3 stctet^-r. W^i 

afii©^bs©«6o^^it»u. ^©ae.otcca-^ 
i »t: *©«fmw «c *>- » z&m#<D : SM zmmmit n% 

[0 09 5 ] C©£^. ^XSU3 1 (XBIX 

3R* 1 £ U -eniyM-©®!^ 0 £ Utcffii&X-foZ. 
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Jte©?#iK2ic«J:S&© (HI, H8) trnWrtSbZW 
[0106] ^tclbfptc-oorSiWr*. H 1 7 tt^JS 

5 k <fc s »«K**ai««© Jibfp fco i » x wmt s 

mttii&giBiXZr 7'ST4 l~^f 77'ST43K; 
fct,>THS6©J12&§2 KfcW ? 7'ST 1 1 
7'ST13 (H9) iPI«K:ttf^0. Xt^7'ST4 4 
{Ctel^T^lJiE©^ 1 (CisWSXf^yST? (H4) 

iigwaacttfprs. 

[0107] tfCXf-'j7"ST45tCteOt l igfcltjg 
P#gP7 «. «WtfflSE<bS(«*siii*<o*tt*fc«9f3e© 
«5gE«©i?rJ£©»&J£Ur * K> . *>oi»«M*« 

.1.SP 4 K J: <3 £«M*#»KfflgWt«P«©* # £ 5tjS0"C 
t^3ft*Bfr5£©im±2Sm3nTU&C><!:t>5^1© 

HH* "C© tf 6 # U . 3 6 KiS^f & »»©l$lffl BHP 5 K J: r> £ftbft**tttti S tvc I > ft W» & C > 5 * 2 ©* 
-5l»T««Wfc*lBR-r4J:5«:-rft«. iWlKr [0108] * 1 *jJc^2©^©^t*n^#?iS5 
[o'lOH Sfc. COite©»SI4Ttt > Ei3S««:sJ$ T$Ml*iB»l*E»Kttolfc£*(llKb. ^f^ST4 

fe«fci». BUSK. w*fi»©SW^W»iii*oie»rfc« ^tiWrcWJtaoiWBflWE^btcK^c*^*^^© 3 ! 1 
[0102] 36«c. c©SS«io»fflS4'C«. »lM*v «. «*U»f«<blW«c*tf fta§Sfc*«^*Wftt: 

fitifL^IHIWfcOlBROJlMttti^^J:^^^* [0109]-*. ^ST45m>tIl*JJ: 

[o°io3] 3 6 ic . c ©jgt©&* 4 -c « . fl]3w©w ii» s *rc i, » a £ *wr 0 . ®Mtemm 

mm&<D£.&cftm. &«w*©«ja#fc*»ibf*©i&Bif# ©tmttt*fT3*i*u». 
mzmicmmz ft* fc©-c«& < . w*.tfSSfls©»« 1 [onoiftfe, ^f^sT45 tcfcotmw*** 

[0104] s?»cc, c©iat©ji5S64-e«. ic«» ^s©m^£ur. #*©*uiii»*s*©ttto*) 

&J;o&cb-ti>&fc©. *©e*K»-cn,»T8aiM*©<ft [0 l l 1 ] «±©J:5tc. c©^*t©^5«:«tn 
a%«wjur»«w**iii»'r*j:^tcixrfej:^. «. «K«a:*t««*»iiH»*fcwiii*©^^©3f5g©« 

[0105] mM<DffM5 . H 1 6 «C©^©^JS© 3EK*«©BfS©«l*fei±*iS«>-Cl»4*i^«:tel/>-C. ** 

HiffKb^t. 7tt«KffiSWk««j««*fc <W»^i3hftoB$, *fctt»«rf***«HiSft-r 
ttSSiisKBS ^©flFf3£©«F3EIZlS©3TjE©«l-&feLh J &iS* iI»**H8fcKlF«:W. #«i»©tt»rt >s l«$i£ifrS£K*tt 
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[0 09 6 ] i^tc WjftBWRBKM 3 2 tt* f •> 7* S T 3 
7 ^cte^r-e©^Wift-7^ ?iB&£-€-©B$|!i1?£(cJg&3 
nfcA*iB*«:«rJi»TWt«lii«*E»rr*. £©£ 

A^Bi^©^^©^ #ffiiift-7Xi7li{^©fil7&5 0-c* 
£HiSI©g|5#r . WjRiS** 8 - f 2 ©T»?fU®{£© 

[0 0 9 7 ] — *. X f- v y'S T 3 5 (C*Jl»Tef3£©«F 

WSiS«©Mir«ll^-a-T, Xf ?^ST3 1 -~Zf- v 
7"ST3 4©^S€:itg , 5iIL.^TT2.. 10 

[0 09 8] JW±. ^y?^ST3 1^t»yST3 
7 ©^n ; Ii^B)T^©B$Pd]raPit , ^g «3 Jlb^f 3 

[0 0 9 9 ] JiLk©^^ C©Hife©^4tcJ:4T. 

b. A#B*©#ra*ffi©3Wt©i5rawtttf&os*« 

*N©«Hipfl:©iBA*WWf-5C:£*«T*» SS^SJl, *8 
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com afr £ *n 5 c £ a* -c t & £ ^ -5 aw e> n & „ 

[0112] ftte> C©2SJ6©^SB5-Ctt. *7?4i3 

OJ:5ici.ttHW4J:5Kl/f til*. -rfrto^. M 
«j&©*RS 3 to Sitfr LTSitt^iai^taJB o . 

[0 1131 *fc. C(DI1©»I5-Ctt > ttftHft® 10 

tc ««ffi«* lew-r * J: 5 «: U r «fc i » . 

[0 1 14] 3 C ©$&*©»« 5 "Ctt. Stfb«« 

tSmgB3tt. WfHI»£A;&iffifl^©]^ffi©£*&H* 
ur»£ffiStfb«l«*Jilitii-r* «fc 5*c #«ch«£ 
&©-?«&< . KHBifl«jK:»ia:sA*iatfti§i±©» 

[0115] $6tc, c©Hife©^»g5t:-w. m$h#¥Z 
ws^Wj<*©3is4 ; ^^«#ici®^$n^c : ' <1 

©J&J8 1 tCfcW 5£«M8fcB»4 A^SU5S©BJ!§2 &C*i 
[0116] 

[»W©S»*1 £Lh©J:5tc. c©$6Wcfcft«» frS 

<Dmfflvw&%i&&u> mmi,tcmi8i(D>?*><Dmjg.<\M^. 
■fb««*fflwu tfta»*r*sa»©»«rf*«c**ve 30 

$ - > £ «EKIBSE^b«««:S-3c >r 

^Hib. ^©^^©^^^©aai^sb^T 5 ^ 

ttd to* HiflMcS-^^ilBW" -5 <£ 5 tc«j56 Ltc<DX\ 
^ 7 SSft «c J: s j«titt *»<c to (r »T . ^«bi*5fem«: S 

oJESiiC^SJi^^tHT-S C £#T£ -S £ ^ ^S*** 

wcteutf*^**^^©*^* 1 ^*!*^. c© 

Wi»|[f'C4&. 40 
[0117] C©|feBjccJ;n«. ?\>U©:*:* 
3 (cjtC/c**«:#WC^fiRS tofc*BW*- ! &f ! Jl/^^f 

^ratc^n-&@^* 1 W5Btc% , j . 

<8lf ©&J!.2£&i«5 < T -5 C £*ir# 2> £ £ &e*£$Mfc<8 
^©Ifi^tB^ig^T -5 C £**t?* -5 £ l> 5 £W* 5 & 

[oils] c©i%i«ccj;nw, ^©jgjtt-caHfc&fla 
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?d&W)fc<DUft<D\%& : $:7- yy'^~ v £ L»riiH&#>&}fi 
m L/ . &@£u*tc»« 3 to -sasflt© 5 % (ommmm m 

[0 119] SUt. ^«p»©»a*^S«8fll«t?*5 
rai!X4tff4M>^llltk©*&fllfB L/fc^>^^- h 

m©W^$^n-ct^^-c^, -r>7'u-h*iW 

fttcateT S C £ < iEW & v * > f S C £ *5"C 

[0120] C©£6Hjtcj;fttS. »!*f*©iil»{C*sC> 
T> y?@JM»«:«fllS to-SHift©^ %©»fifl®Eib«« 
CC*ttSL/cSl5^-£7->^'U- hi47->7'U-l?*-' ^ 

r*as»©»isfi0E^b«i«©S4:»fl«»ca-^i>r*©» 

ttflHDtfcBfcJflE-r 4<fc 5 tC^b/c©-C. *©^jS-C 
©^^©aSASifflaA^iElit^^tiS^to^ mhWZJE. 
5S{CiiSjPT*C£*s-C#*£C^aW*sab*. 
[0121] C©»MtC«ttitf. »ttf*©iIBHc*5l,» 

t. ^^©^^©{iatca-^^rpj^a^^Sft^© 

SP55-©ili^ ?r 7" > -7' b - h £UTJflaibT^>7 , U- h 
f$ 5 ^K)j$©(4g|fi^©«?«ASffll*iJ 3 to. aLaa^oiEFS 
[0122] C©f6Hjcc.in«, »Re©J9JH-CHHM:» 

(^u. B$ra©igjia£ £*>ccfigffesnfc^a©iiHfe«cot» 

ria3R»*Tt«t»»ffll©iiO**»6ttS»Bf^i3 » 
-c»a<B©^ bffi© 6 o tc JS or ia{^ ic ut%" 

T. ^mL'/c^fi)[* : 5rifi©]FT€>J:^{C«)abft:©T. W 

«a«'N©i£fttt©iBA*»i*U'r ^ c £*st-# . 
%^ffl-r -s c £ » s_ c * ^ £ 1 » *} ati** J * s . 

[0123] c©5BM«cj:totf . W*Iil«©B»f«:*ji» 

©ii^e^-s^B'rT'c ^ fm&'emjg.momtmox* 

e»o**Bf3E©)WIBI©««»KSt»U . ffl»©9f3£©3W 
J: ^ (c^gfiS Vtc(DT, J: 0 W»®«l's©««M*©jRA* 
[0124] C©*D3«c «fchtf, BB£©«JW"CSH**» 

•■raiii«fa«#«i . K^^iiitcJ; o«w»stoyt 
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una© *> % v>nm$@i\ tmw*Wi mr zmtrntmua^ 

* £ »«M*lfeB*fR i . lHWi**ia tc <fc «J M3tfMk 3 

{*©8I»:fa«fctfJ|yS35£»$SlS©S %<D'PU < t<bl~?% 
SHE bt b » ««^<cumi^«HK^¥^tt$UX(cS 

m,>x&m£<DmW}*ftiz> c two* zt^ sati**** 
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